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competent careful moulder, are each essential to the casting of accurate gearing. Given these conditions, machine-moulded gears are for all practical purposes nearly as good for cranes as those which are machine cut. But such gears are rather costly, because only from two to three tooth spaces are moulded at once. Hence moulds taken from iron pattern wheels which have been moulded by machine give very close approximation to accuracy. They are not quite so good, because a little taper has to be filed in the teeth to ensure their withdrawal, and then generally some slight breaking down occurs in the mould, which has to be made good (unless the pattern is drawn through a stripping plate), and by which the perfect form of the tooth will be impaired. Still, as such patterns never wear or get out of truth, they are not open to the same objections as wood patterns are. The rings only of such wheels need be made in iron, the arms and boss being made in wood to fit within the rim.
We may next consider various arrangements of the gearing which are adopted to produce given results in power, speed, and in the operation of the various movements of cranes.
Many circumstances have to be considered in designing these arrangements, as the general or average run of work for which the gearing will be primarily designed, work of an exceptional character, for which provision must be made, the class of crane, the space available, &c.
Toothed wheels act as straight levers in which the mechanical advantage is in inverse ratio to the length of their radii. But radii, diameter, and circumference being proportional to one another, it follows that either dimension as most convenient may be taken as the basis of calculation, if the same factor is retained for all the wheels of a series. Further, as levers, the wheel will represent the long arm, and the pinion the short arm of a single straight bar, and its fulcrum will be the pitch line of the pair. Hence if the